INTRODUCTION
The socio-economic policy has a very important role in the European Union integration process, hence the living standard is the subject of interest for both practitioners and theorists. Without doubts there is a need to analyze the standard of living issue because it is a source for defining the goals and measuring the effectiveness of social policy.
The standard of living is a multidimensional and interdisciplinary category, thus it is hard to define and quantify it in a direct manner. In this paper, the definition proposed by Bywalec and Wydmus (1992) has been used -by standard of living we can understand the degree of satisfying the population's needs of material goods and services consumption, as well as natural and social environment benefits.
The study was carried out for the 24 European Union member states in 1995-2010. The empirical material was taken from databases published by Eurostat, Euromonitor and the World Health Organization.
The synthetic taxonomic variable has been used to describe changes in the standard of living in the European Union countries during 1995-2010. The synthetic variable allows the identification and measuring of spatial differentiation among given countries. To construct the synthetic variables 35 diagnostic variables have been used. All those variables according to formal and essential conditions are crucial to describe the examined phenomenon. The results of analyses allowed to order and group objects in the considered time period.
THE CONSTRUCTION OF SYNTHETIC VARIABLE
In this paper, the standard of living is analyzed using synthetic variable. Such analysis allows to transform the units described by many variables into the one-dimensional space. The transformation from multidimensional space in one-dimensional space requires the following stages (Zeliaś, 2002) : − defining a set of diagnostic variables, − reduction of the classification dimension, − determining the impact of variables on the analyzed phenomena, − determining weights for variables and units, − variables normalization, − construction of the synthetic variables.
In the first stage of the study a wide range of potential diagnostic variables has been prepared (84 variables divided into 10 categories). The variables which do not meet the following conditions of formal correctness have been eliminated (Zeliaś 2004) : − data completeness in the considered time period, the accepted level of data missing 10%; − relatively high volatility, − no high correlation between variables in the same group, − asymmetric distribution.
The set of data after elimination consists of 35 variables for 24 European Union countries in time period 1995-2010. Variables have been divided into ‫‬ = 10 groups, which consist of ݇ ଵ = 2, ݇ ଶ = 2, ݇ ଷ = 7, ݇ ସ = 2, ݇ ହ = 2, ݇ = 1, ݇ = 8, ݇ ଼ = 3, ݇ ଽ = 3, ݇ ଵ = 5 respectively. See table
1.
In the second stage of study, the nature of variables has been shown. According to Borys (1978) variables can be divided into three groups: − stimulants -the higher the value of analyzed variable, the better the studied issue is evaluated, − destimulants -the lower value of analyzed variable, the better the studied issue is evaluated, − nominants -there are variables with recommended value range. In order to standardize the variables all destimulants has been transformed into stimulants:
(1) ݅ = 1,2, … , ݉; ݆ = 1,2, … , ݇; ‫ݐ‬ = 1,2, … , ݊,
where:
where ‫̅ݔ‬ ாଵ is a weighted average for EU countries in a given time ‫ݐ‬ = 1 for ݆th variable.
Diagnostic variables tend to have different scopes so their direct comparisons are impossible. In this case, the normalization procedures should be applied. In this study the following transformation has been used:
max ൛‫ݔ‬ ௧ ൟ ≠ 0 ݅ = 1,2, … , ݉; ݆ = 1,2, … , ݇; ‫ݐ‬ = 1,2, … , ݊),
where: ‫ݏ‬ ௧ -normalized value of the ݆th variable on object ݅ in a time ‫,ݐ‬ ‫ݔ‬ ௧ -real value of the ݆th variable on object ݅ in a time ‫,ݐ‬ max ൛‫ݔ‬ ௧ ൟ -maximum value of the ݆th variable.
The value of the pattern should be regarded as a "moving target", i.e. the maximum value which can be achieved in a given year.
In this paper, diagnostic variables have not been weighted because in the case of diagnostic features, most researchers believes that the weighing should rather be avoided (Młodak 2006) .
There are variety of methods for creating a synthetic variable Hellwig (1968) , Grabiński (1992) , Grabiński, Wydmus, Zeliaś (1993) , Zeliaś, Malina (1997) . In this paper, the Zielias's method has been used. The matrix of standardized diagnostic variables is the basis for the construction of a synthetic variable z according to the formula: Creation of a synthetic variable proceeded as follows: − calculation the synthetic variable for a given group as a mean of the standardized variables, − construction the synthetic measure according to formula (3) as a mean of synthetic variables calculated for each group. To allow direct comparison of synthetic variables obtained in different periods of time those variables have to been transformed according to formula:
where: ‫ݖ‬ * -transformed synthetic variable, ‫ݖ‬ -synthetic measure value for ݅th country. Source: Author's own study.
After such transformation the values of synthetic variables are normalized in the range 〈0,1〉. The countries in which the value of ‫ݖ‬ ᇱ variable is closer to 1 have a higher standard of living. Table 2 shows values of synthetic variables ‫ݖ‬ and ‫ݖ‬ ᇱ in all European Union countries in a chosen years.
The highest value of the synthetic indicator describing the standard of living throughout the whole period was obtained in Ireland. The high position of Ireland is mainly due to above-average values of variables from the groups: recreation, culture and leisure time, housing and transport and communications. During the analyzed period in Ireland, we can see a significant growth in tourism and leisure infrastructure. In Ireland, the lowest number of divorces and deaths due to cancer havs been reported. During the whole period Ireland was located at the top in terms of GDP per capita, in the period [2004] [2005] [2006] [2007] Ireland reached a maximum value of this indicator among all EU countries. Ireland is also at the forefront when it comes to education and the widely understood health care. A high value of described factors places Ireland in the first place in the ranking. The second position in terms of standard of living in 1995-1998 and 2001-2010 was occupied by the Netherlands and Austria in the other years. The countries with the lowest standard of living were Bulgaria, Romania and Latvia.
RANKING OF EUROPEAN UNION COUNTRIES ACCORDING TO THE STANDARD OF LIVING
The calculated values of synthetic variable describing the standard of living in the European Union countries are the basis for organizing these countries from the best to the worst in terms of the studied phenomenon. Grades were given to each country, in such a way that the rank 1 represents the country with the highest value of the synthetic variable, and the rank 24 represents the country with the lowest value of the variable. Table 3 contains the results of organizing the countries of the European Union according to the achieved standard of living.
Analyzing the data in the table below, we can see that substantial changes in ranking order occur. We can observe changes both in plus and in minus. A significant improvement in the standard of living can be observed in Spain which reported a sudden increase in ranking from 13 16  17  17  17  16  17  17  15  15  15  15  15  14  14  14  14  RO  19  21  24  24  24  24  23  22  21  21  20  19  19  23  22  22  SK  15  15  15  15  17  15  16  16  18  17  16  16  15  18  17  17  SI  17  18  18  18  18  18  18  17  17  14  14  14  16  17  18  16  SE  12  13  14  14  14  13  13  12  11  11  12  11  11  9  8  7  HU  20  20  21  21  22  20  19  19  20  19  19  20  21  21  21  21  UK  6  6  6  6  6  7  7  7  7  6  7  6  6  8  6  6  IT  8  9  8  8  10  9  8  9  9  8  9  9  10  13  15  13 AT -Austria, BE -Belgium, BG -Bulgaria, DK -Denmark, EE -Estonia, FI -Finland, FR -France, GR -Greece, ES -Spain, NL -the Netherlands, IE -Ireland, LT -Lithuania, LV -Latvia, DE -Germany, PL -Poland, PT -Portugal, CZ -Czech Republic, RORomania, SK -Slovakia, SI -Slovenia, SE -Sweden, HU -Hungary, UK -Great Britain, IT -Italy Source: Author's own study.
In order to verify concordance between two linear orders, the Spearman rho was calculated (B. Monjeardet), according to the formula:
where: ‫ݎ‬ -Spearman rho, ݀ = ‫ݎ‬ ଵ − ‫ݎ‬ ଶଵ , ‫ݎ‬ ଵ -rank of ݅th unit in the first ranking, ‫ݎ‬ ଶ -rank of ݅th unit in the second ranking, ݊ -number of units. Source: Author's own study.
Afterwards, the statistical significance of the correlation coefficient was examined: Null hypothesis: ܳ ௦ = 0, Alternative hypothesis: ܳ ௦ ≠ 0, using t-student statistics:
where: ‫ݎ‬ -value of Spearman rho, ݊ -number of units.
The obtained values of t-student statistics were compared to t-student critical distribution for ݊ − 2 degrees of freedom and ߙ = 0,01. The critical value for ݊ = 22 and ߙ = 0,01 is ‫ݐ‬ ఈ = 2,819.
For all the values presented in table 4 there is a relationship ‫ݐ‬ (ିଶ) > ‫ݐ‬ ఈ so the null hypothesis is rejected, therefore Spearman rho is statistically significant for α = 0.01. This means that there is a high correlation between rankings of EU countries in the given units of time.
GROUPING THE EUROPEAN UNION COUNTRIES WITH SIMILAR STANDARD OF LIVING BASED ON THE VALUE OF SYNTHETIC VARIABLE
On the basis of previous considerations, the initial classification of EU countries has been made. To create the synthetic measure variable interval was built using mean ‫̅ݖ‬ and the standard deviation ‫ݏ‬ ௭ . The groups were formed as follows: − group I (high quality of life): ‫ݖ‬ ≥ ‫̅ݖ‬ + ‫ݏ‬ ௭ , − group II (medium quality of life): ‫̅ݖ‬ + ‫ݏ‬ ௭ > ‫ݖ‬ ≥ ‫̅ݖ‬ , − group III (low quality of life): ‫̅ݖ‬ > ‫ݖ‬ ≥ ‫̅ݖ‬ − ‫ݏ‬ ௭ , − group IV(the lowest quality of life): ‫ݖ‬ ≤ ‫̅ݖ‬ − ‫ݏ‬ ௭ , Table 5 includes data underlying the construction of groups of objects. Source: Author's own study.
Analyzing the results of the classification of the European Union countries based on the value of the synthetic indicator, we can see that significant changes in the standard of living have been observed. Germany and Austria, which in 1995 were in group together with Ireland and the Netherland, in 2003, joined the middle-level group. We can see that the living standard in Portugal and Belgium decreased, in the early years of the analyzed period they belonged to the group of countries with medium standard of living, and later this two countries joined the group of countries with low standard of living. Hungary, originally belonging to the group of countries with low living standards, in the last analyzed year has become a country with the lowest living standard. However, the standard of living has been improved in Estonia, which in 1995, belonged to the group of countries with the lowest standard of living, and in 2007 joined the third group. It is interesting what the situation looked like in 2010. Group III is much bigger than before -it consist of 14 countries, which have the standard of living below the average. We can presume that this is the result of global crisis. Some countries were more affected by global crisis than other. Source: Author's own study. 
CONCLUSIONS
The article explains how to build a synthetic indicator of the standard of living, as well as the possibility of its implementation for organizing and grouping objects. Thanks to using the synthetic variable it was possible to obtain an overall view of the spatial diversity of the living condition in the EU countries. In 1995-2007 an improvement of living conditions in all analyzed countries occurred, however, as the research shows there are still considerable differences in living standards among the "old" and "new" European Union member states. That diversity is connected with the overall socio-economic development of analyzed countries. The gap between poor and reach countries became bigger after the global crisis. In 2010 only 8 countries have the standard of living above the average value. We can presume that the global crisis increases the disproportion among countries in the field of standard of living. The inequities were confirmed by comparing the value of synthetic variable between countries. However, it is clear, that an objective assessment of the standard of living is an exceptionally difficult task, which is mainly due to the complexity of the phenomenon and the difficulty in measurability of diagnostic variables. 
